Summary. Commodity prices act as leading indicators and have important implications for output and business fluctuations, but their dynamics are not well understood. We used some econophysic tools to evaluate five agricultural commodities traded at the NYBOT (cocoa, coffee, cotton, frozen orange juice and sugar), both in price and volume. Results show important differences between price and volume fluctuations and among the commodities. All commodities have high volatile but non-random dynamic, the less so the larger their market.
Introduction
Some economists look at commodity prices as leading indicators to anticipate economic processes in the sectors affected by the commodity. This can be viewed as a sort of reversal from the usual direction of causation, as commodity markets are known to have important implications for output and fluctuations in business. Their assessment is particularly important for less-developed-countries that depend on agriculture exports and that spend a lot of resources regulating this sector. Some studies assume commodity markets follow a random walk (Brennan and Schwartz 1985; Paddock et al. 1988 ) and others consider a mean-reverting price behavior hypothesis (Laughton and Jacoby 1993; Dixit and Pindyck 1994) . Both perspectives have elements of truth, while the unpredictability, volatility and instability of commodity market are still a major concern in economics.
There are basically two ways to cope with this problem: increasing the stability of the cash market through artificial controls of volume and price supportswhich means the investment of significant amount of resources on the regulation of the agricultural sector and their regulation boards -or through the derivative markets.
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Derivative markets serve a risk-shifting function, and can be used to lock-in prices instead of relying on uncertain price developments. Being a vehicle for risk transfer among hedgers and speculators, futures markets also play a role in price discovery, as well as in price information. The risk transfer function allows to match risk exposure of the cash market price with its opposite in the same market or at the future market as a profit opportunity.
Following the expectations theory hypothesis, the current future price is a consensus forecast of the value of the spot price in the future. So, future prices give necessary indications to producers and consumers about the likely future ready price and demand and supply conditions of the commodity traded.
Commodity derivatives have a crucial role to play in the price risk management process in any economy, especially in agriculture dominated countries and even more in less developed agricultural commodity exports dependent countries. Agricultural prices depend on specific circumstances and many commodity exchanges fail to provide an efficient hedge against the risk emerging from volatile prices of many products in which they carry out futures trading. Some recent studies with new insights have shown that complex structures of financial time series may reveal its fundamentals (Mantegna and Stanley 1999; Gabaix et al. 2003) .
The fundamental hypothesis explored here is that there are underlying non linear mechanisms of the market, which provide it with some structure. These structures in market behavior might be revealed with the use of tools from econophysics, by studying the series of commodity derivatives either in price and/or volume transacted.
Data and methods
We worked with the volume and close price of the first nearby contract of the agricultural commodities futures traded daily in the New York Board of Trade, NYBOT 1 (cocoa, coffee, cotton, frozen concentrated orange juice and sugar). We used the nearby future contracts as these are the contracts closest to expiration and represent the benchmark for the spot (or cash) market, and the first nearby contract is the closest one to expire and theoretically with the smallest basis (difference between the price of a future contract and the underlying commodity's spot price). It's important to remark that there is a substantial variation across futures markets in the pattern of open interest with respect to contract maturity: in currency and financial indexes most of open interest is highly concentrated in the first two nearby contracts (80%), in metals and agricultural, open interest tends to be less concentrated and in energy markets is evenly distributed among nearby and distant futures (Hong 2001 
Main results

Statistical Analysis
Data series of the different commodities have their particularities and similarities. The commodity series do not follow a typical Gaussian distribution, but show a asymmetric distribution or a multimodal one with specific frequency concentrations and leptokurtic distributions. As data series were neither random nor stationary, there was evidence of an underlying model. Volume series showed an apparent cyclical behavior. 
Bivariate outcome and Portraits
Price and volume showed weak linear correlations, nevertheless, it is important to clarify that they seemed to have some kind of relationship as the data was not distributed randomly in the phase space, suggesting some non linear association or presence of attractors and clusters. The presence of attractors was most relevant for cacao. On the other hand, cotton showed an apparent cyclical behavior with change of levels in the time path. The difference plot and the phase-space plots 4/5 showed that Orange juice had much less variance that the rest, and that the patterns of the two commodities causing addiction (cocoa and coffee) were more similar among them than the rest. Variance in volume series was about two times that of price series. Each commodity showed a unique characteristic temporal pattern in the variance of volumes traded. This particularity was not evident in price fluctuations. 
Hurst exponent
The Hurst exponents of both volume and price series showed they were not independent, and carry memory. The fat tails of the distributions shown in the histograms confirm this. Their value -minor than 0.5-showed antipersistence, indicating that past trends tends to reverse in the future. 
Conclusions
Our results show that the dynamics of prices and volume traded in the future commodity markets differ, and that each commodity market shows particular dynamics in the trade of futures. The dynamics of these markets seem to depend on both, the structure of the market itself and economic factors affecting demand. These results call for caution when insights from one market are extrapolated to another. That is, the use of leading indicators to understand a sector of the economy might be misleading. Price and volume of the futures of the commodities traded at the NYBOT, show a deterministic non-lineal path with the presence of strange attractors. The underlying mechanisms producing those particular behaviors may be revealed by a deeper understanding of the trade system of each market and the economic variables affecting the demand of each commodity.
The clear antipersistence (Hurst exponent <0.5) of the time series studied contrast with the persistence found in stock markets (Peters 1996) . This antipersistence seems to be a common character of commodities (Levy-Carciente et al. 2004) . A more detailed analysis of specific commodity markets should reveal more about the economics underlying these dynamics.
